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of the bar remains small. As the force is incre   ed, it
gradually overcomes the mutual attractions; more ar    more
of the circuits are broken up, and for certain values   of the
external field depending on the strength of the mutua   action
between the compass needles, this destructive action    >es on
very rapidly, in other words the induction increas   * very
rapidly with the force, we are on the steep part of th-   curve.
For still larger values of the force nearly all the circu:   3 have
been broken, the increase of induction becomes les    rapid
until a condition is reached when there are no groups '.   ft, the
axes of all the magnets are parallel to the field, the   ron is magnetised to saturation.
Again, it is clear that the configuration of the n   gnets,
corresponding to any given value of the force, depends   i part
upon the force, in part upon the configuration when tl    force was applied.
If we imagine the assemblage demagnetised when tl    force
is applied, we shall get one result depending on the    ilance
between the impressed force and the mutual forces I   bween
the magnets ; if we imagine the assemblage saturated i   id the
external field to be then reduced until it has the sam   value
as in the previous case, the configuration will usu   ly be
different, because the mutual forces which have been o\   rcome are different.
The configuration of the magnets at any moment c   pends
upon the external field, and upon the configuration w,   in the
field was applied. In this way the model enables us to    :plain the phenomenon of hysteresis.
219. Energy needed to Magnetise Iron.    Work
must be done to magnetise a piece of iron, and t   s for
two reasons at least, (1) a magnetic field is produced t   d the
magnetised iron can do work, and (2) energy is neces   ,ry to
break up the closed molecular circuits in the iron, to m<   re the molecules against their mutual attractions.
By the demagnetisation of the iron the first part   >f the
energy can be recovered. Not so however with the   tatter
portion. As the molecular chains break up the niolecu   *s are
thrown into a state of disturbance, oscillating backwai   s and
forwards, and part of the energy supplied is frittered a   ay aft